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Abstract
Objective: This study aimed to determine whether health conditions in 
the first year of life, nutritional status and dietary habits throughout 
life are related to the prevalence of early childhood caries (ECC). 
Material and methods: Sample consisted of 338 children from 
public schools. The prevalence of dental caries was assessed by dmf-t 
index. An anthropometric analysis was conducted for identification 
of nutritional risk. Data were analyzed using Chi-square and Poisson 
regression analysis, considering the dependent variables: a) presence 
of ECC (dmft ≥ 1); b) presence of severe ECC (dmft ≥ 6). Results: 
It was observed that 64% of the children exhibited ECC (mean dmft 
2.97) and 23% suffer from severe ECC (mean dmft 8.2). 28 (11%) 
were at nutritional risk and more than 30% consumed sweets one 
or more times a day. It was observed that 8% showed low birth 
weight, 9% used antibiotics frequently in the first year of life and 
67% maintained the habit of nocturnal bottle/breast-feeding after 
this period. Nocturnal feeding for prolonged time, frequent use of 
antibiotics and nutritional risk were associated with higher prevalence 
and severity of caries in the multivariate analysis. Conclusion: 
These results reinforce the relationship between early life events, 
nutritional status, and dental caries in primary teeth. 
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Introduction 
The influence of early-life events in determining 
inequalities in health throughout life is well known 
[19]. The association between accumulated social 
and biological risks and the occurrence of oral 
diseases has been the subject of research [12, 22]. 
Therefore, it has been identified the influence of 
the phenomena that occur in the perinatal period 
or in early childhood in determining dental caries 
many years later, such as low birthweight, some 
diseases or deficit in the height-to-age relationship in 
the first year of life, which is a synthetic indicator 
of nutritional status [19, 23].
There is a consensus that diet and nutritional 
status may impact oral conditions of the children 
[15]. Some nutrients are directly associated with 
tooth development and eruption and, clinically, it 
has been observed that individuals who experienced 
severe nutritional deficiencies in childhood tend 
to show alterations in structure and form of the 
enamel [31].
Nutritional status is a reliable marker of 
stressful early-life events [23]. Malnutrition, as 
measured by stunting, is one of the most common 
nutritional deficiencies and can be caused both by 
inadequate food intake or recurrent infections [10]. 
To date, studies suggest that malnutrition episodes 
may increase susceptibility to caries due to defects 
in enamel development (hypoplasia) or alterations 
in the salivary glands [10]. Hypoplastic enamel is 
associated with the occurrence of early childhood 
caries [9]. In addition, malnourished children have 
lower buffering capacity and secretion rates of saliva, 
lower secretion rates of calcium and protein, and 
compromised immunological factors when compared 
to well-nourished children [19]. In a four years cohort 
study, involving 209 Peruvian children, Alvarez [3] 
found that episodes of malnutrition occurring in the 
first year of life were associated to high incidence 
of caries in primary and permanent teeth.
Inadequate dietary patterns in the first years of 
life are usually accompanied by high consumption 
of sucrose. There is a positive association between 
sucrose intake and caries experience [22], especially 
if it occurs between meals or during sleep, when 
the protective effect of saliva is reduced due to 
decreased salivary flow. Children with high intake 
of sucrose, both in quantity and frequency, tend 
to show higher number of cariogenic bacteria and 
higher risk of developing caries, especially when 
they do not receive regular exposure to fluoride 
[12]. The proposed risk models for early childhood 
caries showed that the contributing factors are some 
common variables involved in nutrition habits such 
as bottle-feeding, prolonged night-time breast-feeding 
and the consumption of sweet drinks [30].
Some studies on the relationship between early-life 
markers of development and dental caries indicated 
significant associations [19, 23]. Low birth weight 
may affect the development of tooth enamel [24]. In 
addition to more susceptible enamel due to hypoplasia, 
it has been shown that low birth weight children 
could have lower immune function, which should 
favor the colonization by cariogenic microorganisms 
[6]. One must also consider the dietary pattern 
resulting from this condition. Analyzing the effects of 
diet, breastfeeding and weaning, there are evidences 
showing that preterm and low birth weight infants 
had a higher intake of sucrose, compared to a group 
of full-term ones [11]. 
Nutritional problems are more common and 
severe during pregnancy (as manifested through 
low birth weight) and during the first year of 
life, both before and after weaning. They play 
an especially critical role in the development of 
deciduous dentition, due to the short period of 
mineralization of the teeth, when compared to 
the permanent dentition [17]. Thus, one should 
expect that the susceptibility of deciduous teeth 
to caries is dependent on the child’s nutritional 
history [17]. Moreover, poor dietary habits are 
more common in the early years of life, especially 
in low-income populations, which would increase 
the risk of developing severe caries [20]. Based 
on this information, this study aims to determine 
whether perinatal events and health conditions in 
the first year of life, as well as nutritional status 
and dietary habits throughout life are related to 
the prevalence of caries in primary teeth.
Material and methods
This cross-sectional study is part of a broad 
research aimed to identify factors related to the 
presence of developmental defects of enamel and 
dental caries in school and preschool children. 
It was approved by the Ethics Committee of the 
State University of Ponta Grossa and by the City 
Department of Education. Study participants were 
children between 5 and 6 years old, enrolled in 
the first year of elementary level in public schools 
of Ponta Grossa (PR), whose parents signed the 
consent form, and who agreed to be examined.
The sample size calculation considered the 
population of 5 and 6 years living in the city 
in 2007 (11,681 children); expected prevalence 
of caries estimated in 50%; 5% accuracy and 
confidence interval of 95%, resulting in a total of 
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370 children. To select the sample, we included 
all urban schools which did not delivery school 
dental care (72 out of 78). Of these, 10 schools 
were drawn up in five different regions of the city. 
From this process, we selected approximately the 
double of the number of children necessary for 
research. We chose this procedure after performing 
a pilot study and estimating the proportion of non-
participation. Six schools had dental offices, with 
dentists who provide dental care for schoolchildren. 
They were excluded to enable the diagnosis of the 
greatest possible number of untreated teeth with 
developmental defects of enamel. 
Data collection took place through a pretested 
questionnaire sent to parents, as well as through 
oral examinations performed by four previously 
trained examiners. To calculate the agreement 
rates, we proceeded calibration exercises in which 
10 children were examined by all the researchers, 
and re-examined after a two-day interval. The 
percentage of agreement were 95% or more. The 
lowest Kappa obtained for enamel defects and 
caries were respectively 0.7 and 0.8, both to the 
intra and inter examiner agreement. 
The variables selected for this study were: 
a)  Dental caries – dmft index, and clinical 
examinations were performed according to WHO 
methodology, in a room with ambient light, 
using spatula or a tongue depressor (12). Before 
the clinical examination, the children brushed 
their teeth with a fluoridated toothpaste;
b)  Perinatal conditions – birth weight data were 
obtained through a questionnaire answered by 
mothers with the help of the children’s record of 
health history (Child Care Card from Brazilian 
Ministry of Health). The cutoff point was <2.500 
gr., which was defined as low weight at birth 
according to the manual Surveillance System 
Food and Nutrition (SISVAN) Health Ministry 
[4];
c)  Condition of health in the first year of life 
– frequency of use of antibiotics, which was 
reported by the mother; 
d)  Duration of breastfeeding and breastfeeding at 
night, in months, indicated by mothers in the 
questionnaire;
e)  Nutritional risk – observed in anthropometric 
analysis. It was recorded age, weight and height 
during the examination. We used a mechanical 
scale, that was set to zero before each child 
is weighed, and stadiometer. The tests were 
standardized according to a previously tested 
methodology [16]. For this study, children 
were classified by the parameter weight for 
age (WAZ) in: normal weight, nutritional risk 
and at risk of overweight. This is one of the 
indexes recommended by WHO to assess the 
nutritional status of children. We used the 
cutoffs recommended by SISVAN: ≥ 3 percentile 
and <10th percentile growth curve = nutritional 
risk, ≥ 10th percentile and <97th percentile = 
healthy weight or appropriate; ≥ 97th percentile 
growth curve = risk of overweight [4];
f)  Frequency of consumption of foods containing 
sucrose: it was obtained using a Food Frequency 
Questionnaire for Children (QFAC), adapted 
from the category ‘sugar, sweets and snacks’ of 
the instrument developed by Colucci et al.. [8]. 
This instrument adopts the recall period of six 
months preceding the application, allowing a 
comprehensive assessment of diet, considering 
the variability in children’s food preferences. For 
each food, simple questions were established 
with multiple closed answers [8]. We defined 
six categories that have been assigned scores: 
never (score 0), less than 1 time per week 
(score 1), 1 time per week (score 2), 3-4 times 
per week (score 3), 1-2 times a day (score 4), 3 
times a day (score 5), 4 times a day or more 
(score 6). Responses categorized scores with 
5:06 characterized frequent consumption of 
food. 
To control the possible confounding factors, 
frequency of toothbrushing and the presence of 
developmental defects of enamel (DDE) were included 
in the analysis. The latter was obtained by the 
modified DDE index, using methods recommended 
by the World Health Organization (WHO).
For data analysis, we used SPSS 15.0 software 
for Windows. Associations were examined by chi-
square test, considering two dependent variables, 
according to the parameters suggested by Drury et 
al.. [16] for studies of caries in preschool children: 
a) presence of early childhood caries (dmft ≥ 1) 
and b) presence of severe early childhood caries 
(dmft ≥ 6). Multivariate logistic regression analysis 
is the best explanatory models for caries experience 
in primary teeth. For this step, we selected only 
variables that were associated with statistical 
significance less than or equal to 20%. 
Results 
The final sample consisted of 338 children 
(50.2% girls and 49.7% boys) aged 5-6 years, who 
were present in the classrooms in the days of data 
collection. The sample characteristics are presented 
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in table I. It is found that 8.0% of children born 
underweight and 11.2% at nutritional risk, below the 
appropriate weight for their age. Mothers reported 
that 27.6% of the children had health problems 
in the first year of life (data not provided in the 
table) and 8.8% frequently used antibiotics in this 
period. 
Also in Table I, it is observed that 39.7% of 
children continued to receive breast milk after 
12 months of life, and about 67% remained 
with breastfeeding at night after that period. 
High number of children used or had used 
the bottle (76.0%), 93 children (30.4%) used 
a bottle until age 4 or older, and 47 children 
(15.4%) st i l l used at the t ime of the study. 
It was also observed that 66.6% maintained 
the habit of nocturnal breastfeeding after 12 
months of life.
 Table I – Sample distribution according to demographic variables, nutritional status, and prevalence of caries 
and developmental defects of the enamel (n = 338). Children aged 5 and 6 years old enrolled in public schools, 
Ponta Grossa (PR), Brazil, 2010
N %
Sex
Male 168 49.7
Female 170 50.3
Low birth-weight
Yes 26 8.0
No 300 92.0
Frequent consumption of antibiotics in 
the 1st year of life
Yes 28 8.8
No 292 91.2
Nutritional status
Normal weight 270 79.9
Low weight (nutritional risk) 38 11.2
Overweight 30 8.9
Period of breastfeeding
Less than 12 months 196 60.3
12 months and more 129 39.7
Nocturnal bottle or breast-feeding 
Less than 12 months 101 33.4
12 months and more 201 66.6
Bottle-feeding
Yes 250 76.0
No 79 24.0
Toothbrushing
Once a day or less 34 14.1
Twice a day or more 208 85.9
230 – RSBO. 2016 Oct-Dec;13(4):226-35
Harmatiuk et al. – Association of early life health conditions, nutritional status, and feeding practices with caries prevalence in 
preschool children
N %
Early childhood caries (dmft ≥ 1)
Present 212 62.9
Absent 125 37.1
Severe early childhood caries (dmft ≥ 6)
Present 78 23.1
Absent 259 76.9
Developmental defects of enamel in 
deciduous teeth
Present 69 20.5
Absent 268 79.5
The proportion of early childhood caries was 
62.9%, with a mean dmft of 2.97 (± 3.35). It was 
diagnosed severe caries in 23.1% of children. In this 
group, the mean dmft was 8.23. The mothers or 
caregivers informed that most of the children performed 
oral hygiene (98.9%) and 86% brush their teeth twice 
a day or more (data not included in the table). 
Figure 1 summarizes the information about 
the frequency of the consumption of sucrose. 
For all food groups, there was a high frequency, 
highlighting the fact that over 30% of children ate 
sweets and biscuits once a day or more. As for 
sweets, 10.3% of the sample reported to eat them 
with frequency equal to or greater than three times 
a day. High consumption of sweetened liquid was 
also observed, with 21.6% of children having them 
three times a day or more.
Figure 1 – Proportional distribution of the sample by 
frequency of consumption of foods containing sucrose 
(n = 338). Children aged 5 and 6 years old enrolled in 
public schools, Ponta Grossa (PR), Brazil, 2010
Factors related to caries experience in 
deciduous teeth are presented in table II. 
There were no si gn i f icant  d i f ferences 
regarding gender, both for caries prevalence 
and for the presence of severe caries. There was 
greater prevalence of dental caries, considering 
the presence of at least one tooth affected, 
among children who had been breast fed or 
were breast fed at night a fter 12 months of 
age who consume sweets frequently less than 
three times a day, and having a lack of dental 
enamel. When the focus of analysis was the 
highest severity of caries experience (dmft 
teeth children 6 or older), it was observed that 
in addition to factors related to breastfeeding 
and diet, also showed higher prevalence among 
children at nutrit ional risk and those with 
history of frequent consumption of antibiotics 
in the first year of life (table II). 
In Table III there are models that explain 
the presence and severity of caries in deciduous 
teeth, obtained by multivariate Poisson regression 
analysis. The explanatory model for the presence 
of early childhood caries (in at least one tooth) 
includes frequent consumption of antibiotics 
during the first year of life, current nutritional 
risk and the habit of breast or bottle-feeding 
at night until more than the first year of life. 
When we consider the presence of severe caries, 
the explanatory model included, along with 
those variables included in the other model, 
the persistence of breast-feeding after the age 
one.
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Table II – Bivariate analysis for the presence and severity of dental caries in primary teeth, according to perinatal 
and health conditions in the first year of life, nutritional risk, consumption of sucrose, presence of DDE, and oral 
hygiene habits. Children aged 5 and 6 years old enrolled in public schools, Ponta Grossa (PR), Brazil, 2010
Total 
answers
dmtf-d ≥ 1 dmtf -d ≥ 6
n % p* n % p*
Low birth-weight 0.326 0.149 a
No 26 14 53.8 3 11.5
Yes 300 190 63.5 73 24.4
Frequent consumption of 
antibiotics in the 1st year 
of life
0.149a 0.049 a
Yes 28 21 75.0 11 39.3
No 291 178 61.2 65 22.3
Nutritional risk 0.144 a 0.037 a
No 300 184 61.5 64 21.4
Yes 38 28 73.7 14 36.8
Period of breastfeeding 0.048 a 0.009 a
Less than 12 months 196 115 59.0 37 19.0
12 months and more 129 90 69.8 41 31.8
Nocturnal bottle or 
breast-feeding <0.001
 a 0.004 a
Less than 12 months 101 51 50.5 14 13.9
12 months and more 201 141 70.5 58 29.0
Bottle-feeding 0.367 0.203 a
Yes 79 53 67.1 23 29.1
No 250 153 61.4 55 22.0
Consumption of sweets 0.037 a 0.035 a
Less than 3 times a day 294 180 61.2 64 21.8
3 times a day or more 34 27 79.4 13 38.2
Developmental defects of 
enamel in deciduous teeth 0.036
 a 0.516
Present 69 51 73.9 18 26.1
Absent 268 161 60.1 60 22.4
Toothbrushing 0.658 0.325
Once a day or less 34 18 52.9 10 29.4
Twice a day or more 208 118 57.0 45 21.7
* Chi-square test; a) variables selected for the multivariate analysis
232 – RSBO. 2016 Oct-Dec;13(4):226-35
Harmatiuk et al. – Association of early life health conditions, nutritional status, and feeding practices with caries prevalence in 
preschool children
Table III – Multivariate regression models for the presence and severity of dental caries in primary teeth. Children 
aged 5 and 6 years old enrolled in public schools, Ponta Grossa (PR), Brazil, 2010
Prevalence RPadj (95%CI) p-value
Early childhood caries (dmft ≥ 1)
Frequent consumption of antibiotics in the 
1st year of life
    No 61.2 1.0 0.023
    Yes 75.0 1.28 (1.03 – 1.58)
Nutritional risk
    No 61.5 1.0 0.004
    Yes 73.7 1.34 (1.10 – 1.63)
Nocturnal bottle or breast-feeding 
    Less than 12 months 50.5 1.0 0.003
    12 months and more 70.5 1.37 (1.11 – 1.70)
Severe early childhood caries (dmft ≥ 6)
Frequent consumption of antibiotics in the 
1st year of life
    No 22.3 1.0 0.025
    Yes 39.3 1.76 (1.07 – 2.87)
Nutritional risk
    No 21.4 1.0 <0.001
    Yes 36.8 2.40 (1.56– 3.70)
Period of breastfeeding
    Less than 12 months 19.0 1.0 0.034
    12 months and more 31.8 1.54 (1.03 – 3.28)
Nocturnal bottle or breast-feeding 
    Less than 12 months 13.9 1.0 0.005
    12 months and more 29,0 2.01 (1.24 – 3.28)
Discussion 
Despite the decline in recent decades, dental 
caries is still seen as the main oral health problem 
in most countries, especially among children and 
adolescents with low incomes [7]. The presence 
of caries carries risks to child health, and the 
knowledge of the determinants have been shown 
to be necessary to evaluate and guide practice 
during the prenatal and infant health, as well as 
interventions based on health promotion [28]. 
This study was conducted with a sample of 
children from public schools. Among them, 62.9% 
exhibited carious lesions in primary teeth (dmft 
2.97). These results are similar to those obtained 
in Medellin – Colombia (54.7%; dmf-t=2.2) [26] and 
to the results obtained in Recife (PE) (60.6%; dmft= 
2.85) [18]. As in the present research, those studies 
found that most of teeth with carious lesions were 
not restored. Severe caries situation was found in 
23.1% of children from our sample. These values 
are similar to those found in Recife (PE) (25% of 
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children with dmft greater than or equal to 5) 
[18]. Dental caries early established in childhood 
interferes in the quality of life of children and their 
families [25].
Adverse socioeconomic conditions during 
childhood are associated with poorer health and 
nutrition profiles. As the cavity, these are described 
as the result of the standard of living, which includes 
social and economic difficulties that are reflected in 
inadequate housing, undertake the acquisition of a 
balanced diet and difficult access to health services 
[27]. In this sample, 11.2% of the children was at 
nutritional risk. In a population with good health 
and nutrition, it is expected that 2.3% of individuals 
have low or very low weight, 13.6% are at nutritional 
risk and 84.1% are eutrophic [29]. The results of this 
study are consistent with these parameters.
In this study, we found an association between 
nutritional risk and the presence of caries, with 
greater strength in the case of severe caries. Similar 
findings were observed in Vietnam [13] and China 
[32]. In Brazil, Oliveira et al.. [21] performed a cross-
sectional study involving children between 12 and 
59 months of Diadema (SP) and they identified the 
presence of early childhood caries (dmft ≥ 1) and 
severe early childhood caries (dmft ≥ 6). In both 
cases, there was an association between caries and 
the mother’s educational level, nutritional status, 
child age, and presence of clinically visible plaque. 
The same associations were identified by others 
researches in different countries [12, 14].
Despite the results corroborate those described 
by other authors, the relationship between caries 
and nutritional risk is unclear, and some studies 
have not demonstrated this association [5]. The 
relationship between nutritional status and caries 
represents a confounding factor, since the presence 
of severe childhood caries may affect a child’s 
growth adversely [21], with a negative impact on 
the quality of life of the preschool children [27]. 
Moreover, environmental and socioeconomic factors 
such as lifestyle, family, educational level and 
income also explain the variations in oral health 
status. These variables could explain the fact that 
the relationship between caries and nutritional 
risk have been shown as a non-consensus subject 
in the literature [15]. 
Several studies support the hypothesis that 
the relationship between nutrition and dental 
caries is mediated by changes in dental enamel 
[10, 31]. This study identified a positive association 
between developmental defects of enamel and dental 
childhood caries; however, this was not sustained 
by the multivariate analysis. 
Habits in children’s diet is an important factor 
in the etiology and progression of caries. Several 
studies have demonstrated the correlation between 
the frequency of sucrose intake at early ages and 
the prevalence of caries [12, 22]. The influence of 
dietary habits has been particularly evident in the 
case of severe early childhood caries. Habits such 
as unlimited use of bottle feeding, breastfeeding 
at night  as well as the habit of breastfeeding past 
the age of 2 years [30] are associated with the 
development of early childhood caries in preschool 
children. Breastfeeding at night presented itself as 
an important determinant of caries in this study 
and the continuity of the habit after 12 months of 
life increased the odds for the presence of carious 
lesions as well as the possibility of increased 
severity. Although not included in the multivariate 
models, the reported frequent intake of sweets 
in a daily basis was also associated with higher 
prevalence and severity of caries in primary teeth. 
These results are similar to those obtained in a 
research involving children 6 years old in the city 
of Pelotas (RS) [23].
In the final model for the presence of caries 
severity, the factor “frequent use of antibiotics” 
were included. This was used as an indicator of 
the occurrence of recurrent infections in the first 
year of life. Although there is no consensus on 
the topic, some studies have indicated that the 
occurrence of frequent episodes of otitis media or 
respiratory tract infections and antibiotic use in the 
first year of life were associated with a significantly 
increased risk of developing early onset of decay in 
subsequent years [1, 2]. One possible explanation is 
the presence of sucrose and low pH of most drugs. 
However, one must consider that the child affected 
by a disease lives an extraordinary situation in 
which the cariogenic factors relating to food and 
lack of proper hygiene may prevail.
Despite having information consistent with 
the literature, this study has some limitations. 
The response rate to the questionnaires was high 
(58.3%), which was expected since they were sent 
to the parents to answer at home by the children. 
Thus, one should be cautious in extrapolating the 
results to the entire population of 5 and 6 years 
old in the city. Moreover, because of the cross-
over design of the study, the results allowed us 
to confirm the hypotheses regarding the factors 
associated with, but they have no power of causal 
inference. 
Another limitation is related to the possibility 
of response bias, which affects any study based 
on questionnaires. Many respondents did not 
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know properly about the frequency of children’s 
toothbrushing. The questionnaires were completed 
by the mothers and the answers were dependent on 
the observation, which cannot be fully trusted. For 
example, some mothers of children presenting severe 
caries may have omitted data about the diet, so they 
would not appear negligent in the caregiving of their 
child. Some of the mothers interviewed may also have 
memory difficulties to answer the questions. 
Taking all data together, it was possible to 
conclude that there were associations between 
events that occurred early in life, like feeding 
habits and use of antibiotics, and childhood caries. 
Nutritional risk, another indicator of changes in 
dietary patterns throughout life, was associated 
with greater prevalence and severity of dental caries 
in the studied group.
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